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(54) ORGANIC EL DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an organic EL display 
device enabled to reduce the number of scanning lines against the 
number of display lines, to prolong the life of the organic EL 
element, to improve the brightness, and to reduce the voltage and 
current of a drive circuit. 

SOLUTION: The number of scanning lines can be reduced to half by 
forming data lines in a interdigital shape. As the number of scanning 
lines can be reduced to half the number of display lines, illuminating 
period of respective scanning lines can be extended double. Further, 
when brightness is kept as before, as the current supplied to 
respective elements can be reduced, power consumption and 
volume of heat radiation are reduced, and the life of elements is 
prolonged. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is organic dot-matrix type EL display by which a matrix drive is carried out by making an anode 
plate into a data line and making cathode into a scan line, this organic EL display The above-mentioned 
anode plate which allots what the ctenidium configuration thin film of a couple was clenched on the 
substrate, and was made band-like in the shape of a stripe, It is organic EL display which the laminating of 
organic EL film and the above-mentioned cathode which are allotted in the shape of a stripe so that it may 
intersect perpendicularly with this anode plate is carried out one by one, and is characterized by allotting 
each ctenidium section used as the pair of this anode plate so that each ****** EL film and the direction 
of a short hand of each ****** may be carried out for 2 minutes. 

[Claim 2] Organic EL display according to claim 1 with which an auxiliary electrode is formed on the 
backbone section of each above-mentioned anode plate [Claim 3] It is organic dot-matrix type EL display 
by which a matrix drive is carried out by making an anode plate into a scan line and making cathode into a 
data line, this organic EL display The anode plate allotted in the shape of a stripe on a substrate, and the 
thing which the ctenidium configuration thin film of a couple was clenched and was made band-like It is 
organic EL display which the laminating of organic EL film and cathode by which it is allotted in the shape 
of a stripe so that it may intersect perpendicularly with this anode plate, and each is divided by the septum 
is carried out one by one, and is characterized by allotting each ctenidium section used as the pair of this 
organic EL film and this cathode so that the direction of a short hand of each ****** may be carried out 
for 2 minutes. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to organic EL (electroluminescence) 
display. Furthermore, in detail, about the dot-matrix type organic EL display which performs a matrix drive, 
this invention can reduce the number of scan lines to the number of the display lines, and the life of an 
organic EL element is prolonged or it relates to organic EL display which can be made into high brightness. 
[0002] 

[Description of the Prior Art] Organic dot-matrix type EL display which performs a matrix drive drives a 
scan line one by one, and since light is party[ every ]-emitted, the luminescence time of a specific scan 
line does not exceed 1 for a scan line number among the whole. For this reason, the luminescence time of 
each scan line decreases, so that the number of a scan line increases, and relative brightness falls. 
Although the current passed to an organic EL element is increased and it considers as high brightness in 
order to compensate this brightness fall, high-voltage-izing and high-current-izing of the part drive circuit 
are needed, and the life of an element also falls. 
[0003] 

[Problem(s) to be Solved by the Invention] this invention solves such a trouble and aims at offering organic 
EL display which can bring about the improvement in a life of organic EL display, a raise in brightness, low- 
battery-izing of a drive circuit, and low-current-ization by increasing the number of the display lines per 
scan line. 
[0004] 

[Means for Solving the Problem] It is organic dot-matrix type EL display by which a matrix drive is carried 
out by organic EL display of **** 1 invention making an anode plate a data line, and making cathode into a 
scan line. The above-mentioned anode plate which allots what the ctenidium configuration thin film of a 
couple was clenched on the substrate, and made this organic EL display band-like in the shape of a stripe, 
The laminating of organic EL film and the above-mentioned cathode which are allotted in the shape of a 
stripe so that it may intersect perpendicularly with this anode plate is carried out one by one, and each 
ctenidium section used as the pair of this anode plate is characterized by being allotted so that each 
****** EL film and the direction of a short hand of each ****** may be carried out for 2 minutes. 
Moreover, as shown in the 2nd invention, an auxiliary electrode can be formed on the backbone section of 
each above-mentioned anode plate. 

[0005] It is organic dot-matrix type EL display by which a matrix drive is carried out by organic EL display 
of **** 3 invention making an anode plate a scan line, and making cathode into a data line. This organic EL 
display the anode plate allotted in the shape of a stripe on a substrate, and the thing which the ctenidium 
configuration thin film of a couple was clenched and was made band-like The laminating of organic EL film 
and cathode by which it is allotted in the shape of a stripe so that it may intersect perpendicularly with this 
anode plate, and each is divided by the septum is carried out one by one, and each ctenidium section used 
as the pair of this organic EL film and this cathode is characterized by being allotted so that the direction 
of a short hand of each ****** may be carried out for 2 minutes. 

[0006] It can choose arbitrarily that what is necessary is just the quality of the material which can form 
organic EL film as the above "a substrate." Moreover, it does not ask about whether it is especially 



transparent, either. The above "organic EL film" is a film which emits light by making the electron hole and 
electron which are supplied from an anode plate and cathode recombine. This organic EL film is equipped 
with the luminous layer which possesses the organic fluorescence nature matter at least. Moreover, in 
addition to a luminous layer, it can also have a monostromatic at least among a hole-injection layer, an 
electron hole transporting bed, an electronic transporting bed, and an electron-injection layer. Furthermore, 
the various material usually used, respectively can be used as a material which constitutes each class. 
[0007] Also about the above "an anode plate" and the above "cathode", it can form according to the 
various quality of the materials, respectively. This organic EL element can prepare a closure member. This 
closure member has the plane of composition joined to a substrate in the periphery, and, as for other 
portions, it is desirable that it is the cap configuration in which the space which is the grade which this 
closure member and organic EL layered product which consists of an anode plate, an organic EL film, and 
cathode do not contact is formed. 

[0008] The above "a ctenidium configuration" is a configuration equipped with band-like "backbone 
section" and the "ctenidium section" prepared in the one side of this backbone section at equal intervals. 
Moreover, the configuration of the ctenidium section can be made into arbitrary configurations, such as the 
shape of the shape of a square, or a rectangle. The above "auxiliary resistance" can be formed by arbitrary 
conductive thin films. Especially, metal thin films, such as Cr and aluminum, can use suitably at the point 
which is low resistance. 
[0009] 

[Embodiments of the Invention] Hereafter, an example explains organic EL display of this invention using 
drawing 1 - drawing 1 1 . In addition, the position of each pixel shall be expressed with a "line" and a "digit" 
in each drawing. Moreover, a "scan line" and a "line writing direction" consider as the direction of y f and 
are 1, 2, and 3 from a top to order. — It expresses eye watch, a "data line" and the "direction of a digit" 
are made into x directions, and it is 1 , 2, and 3 from the left to order. — It shall express eye watch. 
[0010] [Example 1] Organic EL display of this example 1 is making into the shape of a ctenidium the 
configuration of the anode plate which is a data line, and is the dot-matrix type organic EL display of the 
matrix drive which displays by the line count of the double precision of the number of scan lines. Organic 
EL element 1 used for this organic EL display is equipped with the transparent glass substrate 2, and the 
anode plate 31 and septum 4 which are formed one by one on this substrate 2, the organic EL film 32 and 
cathode 33 as shown in drawing 1 - drawing 4 . 

[001 1] An anode plate 31 consists of an ITO thin film. The organic EL film 32 is a thin film which is 
constituted by organic fluorescence materia! etc. and which carried out the laminating of each class, such 
as a hole-injection layer, an electron hole transporting bed, a luminous layer, an electronic transporting bed, 
and an electron-injection layer, one by one. Moreover, cathode 33 consists of an aluminum thin film. 
Furthermore, the organic EL film 32 and cathode 33 are formed in the shape of a stripe by being divided by 
the septum 4. 

[0012] Moreover, as shown in drawing 2 and drawing 3 , it arranged and the anode plate 31 which is a data 
line arranges them so that it may become stripe-like while combining the electrodes u and d of the 
ctenidium configuration of a couple so that it may become abbreviation band-like. Among these, electrodes 
u1, u2, and u3 — The ctenidium section will be geared by turns. 

[0013] Furthermore, it is located in each cathode 33 bottom of electrodes u1 and u2 and u3 — whose 
ctenidium section (rectangle section of the thick line illustrated to drawing 3 ) is a scan line, and the 
ctenidium sections d1 and d2 of Electrode d and d3 — are located in each cathode 33 bottom. For this 
reason, u2 and d2 of an anode plate 31 are located in the field to which a certain cathode 33 (temporarily 
referred to as s2) and a certain anode plate 31 (it carries out to the anode plate 31 of x= 2, and u2 and d2 
temporarily) cross up and down, and the 2nd line can use [ a digit ] for it as 3 and 4th pixel, respectively. 
That is, what is necessary is just to pass current between the cathode 33 of s2, and the anode plate of u2 
to make the pixel of = (a line, digit) (2 3) emit light. Moreover, what is necessary is just to pass current 
between the cathode 33 of s2, and the anode plate of d2 to make the pixel of = (a line, digit) (2 4) emit light. 
In addition, since the insulating layer 5 is formed upwards as shown in drawing 4 (a), the backbone part of 



an anode plate 31 does not emit light. 

[0014] Organic EL display equipped with such an organic EL element can make the number of a scan line a 
half to the number of the display lines. Furthermore, since the number of scan lines can be made into the 
half of the number of the display lines, the luminescence time of each scan line can be doubled. By this, 
when the current of only the same amount as each element is passed, the luminescence brightness which 
human being can feel can be raised. 

[0015] Moreover, since a standup becomes slow as the wave of the pulse current which drives an organic 
EL element is shown in drawing 5 (b), only in the part, brightness becomes low. This slowdown is produced 
for the following reasons. That is, in order that each pixel which has not turned on an organic EL element 
may prevent a cross talk, the voltage of a reverse bias is impressed, and the reverse charge is charged. In 
order to turn on this pixel, the charge for canceling a part for the charged reverse charge is needed, and a 
standup becomes slow by this charge. 

[0016] However, since this organic EL display can make one pulse twice as many time as the conventional 
drive time as shown in drawing 5 (a), it can make the blunted portion (see the slash portion in drawing 5 (a) 
and (b)) fewer than two conventional pulses. For this reason, organic EL display can also decrease in 
number the brightness fall by slowdown. 

[0017] Furthermore, when considering as the luminescence brightness of the same grade as the former, the 
amount of current passed for each element can be reduced. For this reason, an element life can be 
lengthened, while power consumption decreases and calorific value decreases. 

[0018] Moreover, when drive time of each scan line is made the same as the former, let the number of the 
display lines be the conventional double precision. 

[0019] [Example 2] Organic EL display of this example 2 is making into the shape of a ctenidium the 
configuration of the anode plate which is a data line like organic EL display of an example 1, and is the dot- 
matrix type organic EL display of the matrix drive which displays by the line count of the double precision 
of the number of scan lines. 

[0020] Since the organic EL element used for organic EL display of an example 1 serves as quantity 
resistance since the backbone section of an anode plate 31 is ****, and current is restricted, 
luminescence brightness may fall. Then, in this example 2, in order to make this section low resistance, the 
auxiliary electrode was prepared. The organic EL element used for organic EL display of this example 2 
forms an auxiliary electrode 311 on the backbone section of the anode plate 31 of the organic EL element 
of an example 1, as shown in drawing 6 and drawing 7 . Moreover, this auxiliary electrode 31 1 is the thin 
film which deposited metals, such as Cr and aluminum. 

[0021] By forming such an auxiliary electrode 31 1, the backbone section of an anode plate 31 1 can be 
made low resistance, and it can prevent luminescence brightness falling. Moreover, since the formation 
section of an auxiliary electrode 311 is not a light-emitting part, it does not have the trouble and the bird 
clapper of luminescence. 

[0022] [Example 3] Organic EL display of this example 3 is making into the shape of a ctenidium the 
configuration of the cathode which is a data line, and is the dot-matrix type organic EL display of the 
matrix drive which displays by the line count of the double precision of the number of scan lines. Organic 
EL element 1 used for this organic EL display is equipped with the transparent glass substrate 2, and the 
anode plate 31 and septum 4 which are formed one by one on this substrate 2, the organic EL film 32 and 
cathode 33 as shown in drawing 8 - drawing 1 1 . 

[0023] An anode plate 31 consists of an ITO thin film formed in the shape of a stripe. The organic EL film 
32 is a thin film which is constituted by organic fluorescence material etc. and which carried out the 
laminating of each class, such as a hole-injection layer, an electron hole transporting bed, a luminous layer, 
an electronic transporting bed, and an electron-injection layer, one by one. Moreover, cathode 33 consists 
of an aluminum thin film. Furthermore, the organic EL film 32 and cathode 33 are divided by the septum 4. 
[0024] Moreover, as shown in drawing 9 and drawing 10 , it arranged and the cathode 33 which is a data 
line arranges them so that it may become stripe-like while combining the electrodes u and d of the 
ctenidium configuration of a couple so that it may become abbreviation band-like. Among these, electrodes 



u1, u2, and u3 — The ctenidium section will be geared by turns. 

[0025] Furthermore, it is located in each anode plate 31 bottom of electrodes u1 and u2 and u3 — whose 
ctenidium section (rectangle section of the thick line shown in drawing 10 ) is a scan line, and the 
ctenidium sections d1 and d2 of Electrode d and d3 — are located in each anode plate 31 bottom. For this 
reason, u2 and d2 of cathode 33 are located in the field to which a certain anode plate 31 (temporarily 
referred to as s2) and a certain cathode 33 (it carries out to the cathode 33 of x= 2, and u2 and d2 
temporarily) cross up and down, and the 2nd line can use [ a digit ] for it as 3 and 4th pixel, respectively. 
That is, what is necessary is just to pass current between the anode plate 31 of s2, and the cathode of u2 
to make the pixel of = (a line, digit) (2 3) emit light. Moreover, what is necessary is just to pass current 
between the anode plate 31 of s2, and the cathode of d2 to make the pixel of = (a line, digit) (2 4) emit light 
In addition, since the insulating layer 5 is caudad formed as shown in drawing 1 1 (a), the backbone part of 
cathode 33 does not emit light. 

[0026] Organic EL display equipped with such an organic EL element can make the number of a scan line a 
half to the number of the display lines like examples 1 and 2. Furthermore, since the number of scan lines 
can be made into the half of the number of the display lines, the luminescence time of each scan line can 
be doubled. By this, when the current of only the same amount as each element is passed, the 
luminescence brightness which human being can feel can be raised. Moreover, the amount of current 
passed for each element can be reduced by considering as the luminescence brightness of the same grade 
as the former. For this reason, an element life can be lengthened, while power consumption decreases and 
calorific value decreases. Furthermore, when drive time of each scan line is made the same as the former, 
let the number of the display lines be the conventional double precision. 

[0027] In addition, in this invention, it is not restricted to the above-mentioned example, but can consider 
as the example variously changed within the limits of this invention according to the purpose and the use. 
That is, although the configuration of the ctenidium section is a rectangle-like among the ctenidium 
configurations of each example, it can also consider as the shape of a square. Moreover, although each 
electrodes u and d of the anode plate 31 of examples 1 and 2 and the cathode 33 of an example 3 prepared 
the electrode in the edge of the upper and lower sides of a substrate, respectively, they can prepare only 
one of edges. 
[0028] 

[Effect of the Invention] According to organic EL display of **** invention, the number of scan lines can 
be reduced to the number of the display lines, and the life of an organic EL element can be prolonged or it 
can consider as high brightness. Moreover, low-battery-tzing and low-current-izing of a drive circuit can be 
brought about 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a plan for explaining the composition of the organic EL element used for organic EL display 
of this example 1 . 

[Drawing 2] It is a ** type plan for explaining the pattern configuration of the anode plate of this example 1. 
[Drawing 3] They are the elements on larger scale for explaining the pattern configuration of the anode 
plate of this example 1 in detail. 

[Drawing 4] It is the type section view of the direction of X for explaining the composition of the organic EL 

element used for organic EL display of this example 1 (a), and the direction (b) of Y. 

[Drawing 5] (a) It is the drive wave of the organic EL element of this example and the (b) conventional 

example. 

[Drawing 6] It is a ** type plan for explaining the pattern configuration of the anode plate of this example 2. 
[Drawing 7] It is the type section view of the direction of X for explaining the composition of the organic EL 
element used for organic EL display of this example 2 (a), and the direction (b) of Y. 

[Drawing 8] It is a plan for explaining the composition of the organic EL element used for organic EL display 
of this example 3. 

[Drawing 9] It is a ** type plan for explaining the pattern configuration of the anode plate of this example 3. 
[Drawing 10] They are the elements on larger scale for explaining the pattern configuration of the anode 
plate of this example 3 in detail. 

[Drawing 1 1] It is the type section view of the direction of X for explaining the composition of the organic 
EL element used for organic EL display of this example 3 (a), and the direction (b) of Y. 
[Description of Notations] 

A 1; organic EL element, 2; substrate, 31; anode plate, a 31 1; auxiliary electrode, a 32; organic EL thin film, 
33; cathode, 4; septum, 5; insulating layer. 
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^tf**o ^CTf, *^Sfi^2Tti, C<0fiP*ffia*rtt 

t«fe*ti«s!rtw*H*tfco 3«aiw2©eaELa 

^KBKffll>SW«E L3R^«4H6ftrfBl7 t^-r*d 
1 ©^E LM@3 1 ©Wfi|S±(C« 
5&S^3 1 1 ft#jaLfcfc©?**o Sfc, 
fii3 1 1 tiC r^A l#©^JS^aLfc^MT*feS 0 
[0 0 2 1] ZlOJ:541i8WK3 1 1 ^ISttSC i:tc 

^3 1 i©»w*fifflafifrsct«<T?*, 

®§3 l i©^S5ti, m-Pttft^fcii), f§tt©$ 

[0022] C^«3) *H5l^l3©W«|ELa^ 

fc-e, x*+y5-f>«©2e©fflR"ea^*fT5vh 
y ^xsib© h y ^XS«IE La^lST* 
So *WaE L^^BtCffil^n^W^E LS^l 

(4, 08-01 lK^-ri^K, awp^xsa©stE 

2t, C©S*2±KM^tfSft3, H«B3 K 
so 4, W«iELM3 2Rr>*^3 3^^ii^So 
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[0023] mm 3 i(ixh7-r^Kfc»is«nsiT 

OSKfr&fcSo W&E Llg3 2U£MftttlWfc<): 

£S 0 *fc. RM3 3(i N A 1 ffStfr&&$o Etc:, £ 
ttELK3 2&tflS&3 3& PM4 tC<fc-pT5>E0T£n 

So 

[0 0 2 4] *fc, T-^^>T**«RWf3 3ttH9 
&D*01 OK^t^K:, -fl©f§&m#itDmi&u ( d£ 

fcfcSJ^EM^TEELT^So £©?^ Sffiul.u 

2, u3-0»t»i:. Wdl, d2,d3-"0«tWfcJtrci!Efc 

[0 0 2 5] Wul,u2,u3-(Dttttffi (Hi Ofc 
3 l©±«lfc<MU «id(Om9Idl,d2.d3-ttfiRI 

^3 1 (DTmz&mtZo ccotz&b, ^ii3 1 m 

Ks2£t%) t, &%m&3 3 (fitx = 2©M3 

3, u2, d2£T£) j^gg«ffi«teti v IW3 3©u2 
Rtfd2ff±TfcffiiiU ^WPftfittf 2#B* fW3R 

(ff. Iff) = (2, 3) ©B*£f£ft*«e<4s2©RI 
*£3 1 t, u2©(Wfc©Rflfc«ffi*ffi*tf«J:l\ Sfc* 

(ff. «f) = (2, 4) ©B**«#*-&*fctts2©ni 
®3 1 d2<OBWfcOMt«Stt*iJK*tf HI 

mzm^mmi i (a) tc^t^tc tok 

[0 0 2 6] C©cfc?fcW»EL#F*««WttEL 
3*ttfif** *Stffl!lRtf2tra*tawf7ttt»tT 

*fie*o2f5kr5e:t^T»*«o 
[0 0 2 7] ft* *««fcfc^TM\ immmtm* 



(4) 
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fc«fflfc**Cfc**C**o BPS* &&ffi0J©«rar$ 
«©35. »*aiS©»«J4fi»««t?»*^ iKJgtt 

K fflftc£2fiffl3©fiM3 3©&mfaK dti, 
[0028] 

DCT©»«] EL affile *ntf, 

>o f N «IEL*?©JW*gfcfbfcO, W«i:fK 

[0 1 ] i v&mz immmicm^^m 

[02] 3(^MlOBffiO^^-V««*aMHS1-*fc 

£©$:CT®0T*&So 

20 [04] *£ffi0l| 1 £DW® E L ^^Cffit^WSS E 
L*?<0«jS*attWf *fca60X^lSj (a) StfY^fc 

(b) ©fl&BrffiH-e&s. 

[05] (a) (b) ttftfflOME-Lft 

[06] *«flf|2©»ffiO/^-y^«*IMW'rSfc 

[07] *3l«)]2©W&E L$a*£efBICffl^£*raE 
Lj^O^fcBWrSfcfcOX^fil (a) RtfY#fi! 
(b) ©flbmSBT?**. 
so [08] *^»3©^aE L$^B£fli^*ffttE 

CH9] ^awsonfflo^^-^jBttsrat-afc 

[01 0] ^atW3OHffi<0^^->J15«ftflMBI(cB2 

[011] *^m93<0#nE LawSHfcffl^Sffl 
EL«?<0«**IWBt*fti6©X^ (a) RtfYS 

. ft (b) o^ra0T^s e 

40 i ; w®E US?, 2 ; £fc 3 l ; ffM* 3 l i ; ffi 
3 2 ; HIE LML 3 3 ; 4 ; 

5 ; M^^o 
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(5) 



IS? 



•rrf-^-f'rr-rr'r i- it iif t ii* iir (if rr <r nr 't^^^H 




ai 31 a- 



d2 c3 <J4 d5 <l« d7 <j» 



I a J 
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